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[Title of the Invention] Molecular Pump 
[Abstract] 

[Problem] A molecular pump is provided for preventing the 
movable vanes of a turbo molecular pump unit from scattering 
even in case a stress corrosion cracking occurs in the rotor 
of a molecular pump, or a common rotor from breaking at an 
intermediate portion between the turbo molecular pump unit and 
the thread groove vacuum pump unit in a composite molecular 
pump » 

[Solving Means ] A composite molecular pump 1 including a turbo 
molecular pump unit 3 and a thread groove vacuum pump unit 4 
arranged sequentially from the side of a suction port A in a 
casing 2. A support ring 6 is disposed in proximity to the 
outer circumference portion 5a at the upper end of a common 
rotor 5, and the stator 4b of the thread groove vacuum pump 
unit 4 is disposed circumf erentially slidably in the casing 
2. Moreover, the spokes 6b constructing the support ring 6 
are formed into a breakable structure having notches. 



2 



[Scope of the Claims] 

[Claim 1] A molecular pump characterized in that a support 
ring is disposed in proximity to the outer circumference portion 
of a rotor end portion of a turbo molecular pump. 
[Claim 2] In a composite molecular pump including a turbo 
molecular pump unit and a thread groove vacuum pump unit, a 
molecular pump characterized : in that a support ring is disposed 
in proximity to the outer circumference portion of the rotor 
upper end of the turbo molecular pump unit; and in that the 
stator of the thread groove vacuum pump unit is disposed 
circumferentially slidably in a casing. 

[Claim 3] A molecular pump as set forth in Claim 1 or 2, 
characterized: in that said support ring includes a ring body, 
a mounting ring and a plurality of spokes for jointing the former 
two concentrically; said support ring is fixed on the casing 
side of the turbo molecular pump unit through the mounting ring ; 
and in that said ring body is so disjointed from said spokes 
as to rotate when an intensive rotating torque acts on the inner 
circumference of said support ring. 

[ Claim 4 ] A molecular pump as set forth in Claim 3 , characterized 
in that said spokes are formed into a breakable structure when 
the intensive rotating torque acts on the inner circumference 
of said support ring. 

[Claim 5] A molecular pump as set forth in Claim 1 or 2 , 
characterized in that said rotor is stepwise thinned at the 
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outer circumference portion of the rotor end portion having 
said support ring. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field the Invention Belongs to] The present 
invention relates to such a molecular pump, e.g., a turbo 
molecular pump or a composite molecular pump as is used within 
a pressure range from an intermediate vacuum to an ultra-high 
vacuum in an experimental research device, analytical 
measurement device and an industrial vacuum device in a 
semiconductor manufacturing industry. 
[0002] 

[ Prior Art ] Fig . 3 exemplifies a compos ite molecular pump 
of the prior art. This molecular pump has a structure, in which 
a turbo molecular pump unit d and a thread groove vacuum pump 
unit e are sequentially arranged from the side of the suction 
port a in a casing c having a suction port a and an exhaust 
port b, and in which the rotor of the turbo molecular pump unit 
d and the rotor of the thread groove vacuum pump unit e are 
formed into an integrated common rotor f. 

[0003 ] The composite molecular pump exhausts by rotating the 
common rotor f at a high speed but may cause a stress corrosion 
cracking in the rotor f in contact with a corrosive gas being 
exhausted. 
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[0004] This stress corrosion cracking forms a broken plane 
in parallel with the axis so that the broken parts will scatter 
in the tangential directions of the rotations. 
[0005] When these broken parts collide against the stator side> 
they may shock the stator and may cause a high rotating torque. 
The shock may deform the casing of the molecular pump, and the 
rotating torquemay break the stationary portion of themolecular 
pump and the device side mounting the molecular pump. 
[0006] In the thread groove vacuum pump or the composite 
molecular pump, on the other hand, the stator of the thread 
groove vacuum pump unit is made circumf erentially slidable in 
the housing (or casing) . in case the rotor is retained on the 
stator by biting a foreign substance or the like, it is rotated 
together with the rotor so that its rotating speed may be 
gradually lowered to prevent a high torque on the stator side 
(Japanese Utility Model Publication No. 6-40954). 
[0007] 

[Problems to Be Solved by the Invention] in the composite 
molecular pump shown in Fig. 3 and using a stator g having the 
circumf erentially slidable structure, however, the common 
rotor may be so broken by the stress corrosion cracking or the 
like as to be vertically halved at an intermediate portion 
between the turbo molecular pump unit d and the thread groove 
vacuum pump unit e, e.g., near line XX of Fig. 3* 
[0008] This is reasoned in the following. In the case of the 
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breakage to form the broken plane in the axial direction, that 
is, in case a plurality of divisions (e.g., three or four 
divisions) occur in the circumferential direction, they will 
scatter in the tangential direction . If the thread groove unit 
of the rotor collides against the stator, a high bending moment 
and a high shearing stress act at a position between the turbo 
molecular pump unit of the broken rotor and the thread groove 
portion . 

[0009] if the rupture occurs to halve the rotor 5 vertically, 
the energy of the rotor of the thread groove unit is gradually 
dissipated by the slidable stator. However, the energy of the 
rotor of the turbo molecular pump unit collides against the 
stationary vanes and the stator vane fixing ring. However, 
this collision does not contribute to the energy consumption 
so much, but most of the energy is held during the collision 
so that it is consumed for deforming the casing. Then, a quick 
stop occurs to apply a high torque to the casing. 
[0010] The structure of the prior art has a problem leading 
to the breakageof the casing or a serious accident of thebreakage 
of the stationary portion of the pump body. 

[0011] The present invention contemplates to solve these 
problems and has an. object to provide a turbo molecular pump 
or a composite molecular pump which is kept away from a serious 
accident such as the scatter of the movable vanes from the rotor 
of the turbo molecular pump or the breakage of the casing even 
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if the rotor is broken by the stress corrosion cracking or the 
like. 

[0012] 

[Means for Solving the Problems ] "in order to achieve the 
above-specified target, the present invention is characterized 
in that a support ring is disposed in proximity to the outer 
circumference portion of the rotor end portion of a turbo 
molecular pump. 
[0013] 

[Embodiment of the Invention] One embodiment of the 
present invention will be described with reference to Fig. 1 
and Fig. 2. 

[0014] Fig. 1 is a longitudinal section of a composite molecular 
pump 1 of the present embodiment. Numeral 2 designates a casing 
of the composite molecular pump; numeral 3 a turbo molecular 
pump unit; and numeral 4 a thread groove vacuum pump unit. 
[0015] The turbo molecular pump unit 3 is composed of movable 
vanes 3a fixed on a common rotor 5, stationary vanes 3b on the 
stator side and so on. 

[0016] on the other hand, the thread groove vacuum pump unit 
4 is composed of a thread groove 4a formed in the common rotor 
5 , a cylindrical stator 4b and so on . This stator 4b is pivotally 
supported by support members 4c and 4d, respectively, at its 
upper end face and lower face so that it is formed into the 
floating structure, in which it can slide circumf erentially 
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in the casing 2. 

[0017] Numeral 6 designates a support ring, which is composed 
of a ring body 6a, a plurality of spokes 6b and a mounting ring 
6c . 

[0018] The support ring 6 is fixed at its mounting ring 6c 
in the casing 2, and the ring body 6a is disposed in proximity 
to the outer circumference portion 5a of the upper end of the 
common rotor 5. The ring body 6a and the mounting ring 6c are 
concentrically jointed by the round spokes 6b , as shown in Fig* 
2- On the other hand, the outer circumference portion 5a is 
so stepwise reduced in its diameter that the ring body 6a is 
considered to raise no resistance to the suction* 
[0019] Here, the ring body 6a and the mounting ring 6c are 
formed tough of a material such as steel, but the spokes 6b 
are formed into such a foldable structure as is shaped to have 
notches or thinner shapes * 

[0020] Here will be described the actions and effects of the 
present embodiment. 

[0021] The composite molecular pump 1 is caused to exhaust 
by rotating the common rotor 5 at a high speed. Specifically 
in Fig. 1, the air is sucked from an upper portion A and is 
exhausted to a lower portion B. 

[002 2] The exhaust gas may corrode the common rotor 5 of an 
aluminum alloy, although depending upon its kind, to cause a 
stress corrosion cracking . This stress corrosion cracking may 
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form a broken plane in parallel with the axis of the common 
rotor 5, and the broken parts may scatter in the tangential 
directions of the rotations. However, the broken parts ark 
so restrained in the thread groove vacuum pump unit 4 by the 
stator 4b and and in the upper turbo molecular pump unit 3 by 
the support ring 6 that they may not be disintegrated. 
[0023] Thus, those broken parts apply a high rotating torque 
to the stator 4b and the support ring 6. The stator 4b is given 
such a floating structure as can freely slide in the casing 
2 so that it can be instantly rotated by that rotating torque. 
In the support ring 6, on the other hand, the spoke or spokes 
are broken by the rotating torque so that the broken parts can 
rotated while being restrained by the ring body 6a and the stator 
4b. 

[0024] Thus, the broken common rotor 5 gradually stops. 
Therefore, the torque to be established in the pump casing 2 
by the breakage of the common rotor 5 is about one tenth to 
one hundredth of that of the prior art so that the strength 
design of the stationary portion of the pump or the device can 
be given a remarkably large allowance. At the same time, there 
are eliminated the serious troubles that the common rotor 5 
is broken at an intermediate portion between the turbo molecular 
pump 3 and the thread groove vacuum pump unit 4, that the casing 
2 is broken and that the movable vanes 3a are scattered. 
[002 5] Here in the present embodiment, the support ring 6 is 
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constructed by jointing the ring body 6a and the support: ring 
6 by the round spokes 6b* In a modification, however, the 
stationary vanes may be arranged in place of the spokes so that 
the ring body 6a may be disjointed from the stationary vanes 
and may rotate together with the rotor when the rotating torque 
is applied to the ring body 6a from the rotor side. 
[002 6] Moreover, the present embodiment has been exemplified 
by the case of the compositemolecular pump, whichmay be modified 
into the single turbo molecular pump in which the support ring 
is disposed in proximity to the outer circumference portion 
of the rotor end portion. 
[0027] 

[Effects of the- Invention] Thus, according to the present 
invention, it is drastically facilitated to design the strengths 
the stationary portion of the molecular pump and the device 
side having the molecular pump mounted thereon. Even if the 
stress corrosion cracking occurs in the rotor of the turbo 
molecular pump unit, moreover, it will lead directly neither 
to the scatter of the movable vanes nor to the vertical breakage 
at the intermediate portion of the common rotor of the composite 
molecular pump. 

[Brief Description of the Drawing] 

[Fig, 1] A longitudinal section of one embodiment of the 
composite molecular pump of the present invention* 
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[Fig. 2] A top plan view of a support jring of the present 
invention, 

[Fig. 3] One example of a longitudinal section of the composite 
molecular pump of the prior art.. 
[Designations of Reference Numerals] 

1 composite molecular pump 

2 casing 

3 turbo molecular pump unit 

4 thread groove vacuum pump unit 
4b stator 

5 common rotor 

6 support ring 
6a ring body 

6b spokes 

6c mounting ring 
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